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29. (New) An optical WDM network comprising at least two node 
interconnected by a bidirectional optical link, at least one of the nodes/comprising 

at least two pairs of ordinary optical transmitters and ordinaw optical receivers, 
each pair including an ordinary optical transmitter receiving eletffrical signals and 
converting the received electrical signals to issued first optic^ signals and an ordinary 
optical receiver receiving optical signals and converting thfem to electrical signals, 

ordinary transponders, each ordinary transponder receiving the issued first optical 
signals from only one of the ordinary optical transmitters of the pairs and converting the 
received signals to issued second optical signals pf a well defined wavelength band, the 
wavelength bands of the second optical signals issued by different ones of the ordinary 
transponders being separate from each other, 

a first optical multiplexer or coml/iner connected to receive the second optical 
signals issued by the ordinary transponders of the at least one node, the first optical 
multiplexer or combiner combining^ the second optical signals to issue a combined optical 
signal on an optical fiber includ9a in the bidirectional link interconnecting the at least one 
node and another node^ 

a spare transponder c/onnected to receive, for a failure of an ordinary transponder 
of the at least one node, me first optical signals, which are to be received by the ordinary 
transponder, and to convert the received first optical signals to issued third optical signals 
of a well defined wavelength band separate from the wavelength bands of the second 
optical signals issued by the ordinary transponders in the at least one node, the spare 
transponder connected to the first optical multiplexer or combiner of the at least one node 
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to provide the third optical signals to the first optical multiplexer or combiner whig 
combines the third optical signals issued by the spare transponder of the at leas^ one node 
with the second optical signals issued by the ordinary transponders of the a0east one 
node to issue a combined optical signal on the optical fiber, and 

wherein said at least one of the nodes further comprises first optical switches, each 
first optical switch having an input and a first output and a second i6utput, the input of the 
first optical switch connected to one of the ordinary optical trarmnitters of the at least one 
node and the first output connected to that ordinary transponder which is connected to 
receive the first optical signals issued by said one of the orainary optical transmitters of 
the at least one node to forward optical signals received/on the input of the first optical 
switch to that ordinary transponder, and the second output connected to the spare 
transponder to forward optical signals received on/the input of the first optical switch to 
the spare transponder, depending on a position m the first optical switch. 

30. {Ney^) The optical WDM network of claim 29, wherein each ordinary 
transponder of the at least one node coniprises an input loss detector controlling that first 
optical switch, the first output of which is connected to the ordinary transponder. 

31. {New) The optical WDM network of claim 29, wherein the at least one node 
further comprises a second o/tical multiplexer or combiner having an output connected to 
an input of the spare trans/onder and having inputs connected to the second outputs of 
the first optical switche/to receive the first optical signals issued by the ordinary optical 
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transmitters and to forward the received first optical signals on the output of the secqjra 
optical multiplexer or combiner to the spare transponder of the at least one node/ 



32. {New) The optical WDM network of claim 29, wherein the A least one node 
further comprises a second optical switch having one output and a nJurality of inputs 
connected to the second outputs of the first optical switches, andahe output of the second 
optical switch connected to the input of the spare transponder, the second optical switch 
arranged to connect one of its inputs to its output in order to forward the first optical 
signals issued by one of the ordinary optical transmitters of the at least one node to the 
spare transponder of the at least one node. 

33. (New) An optical WDM netWork comprising at least two nodes 
interconnected by a bidirectional optical link, at least one of the nodes comprising: 

at least two pairs of ordinary optical transmitters and ordinary optical receivers, 
each pair comprising an ordinary optical transmitter receiving electrical signals and 
converting the received elesctrical signals to optical signals and issuing the optical signals 
to another node and an Adinary optical receiver receiving optical signals from the other 
node and converting/the received optical signals to electrical signals, and 

spare optical transmitters, one spare optical transmitter arranged together with an 
ordinary optical transmitter in a pair, the spare optical transmitter and the ordinary optical 
transmitter of a pair receiving the same electrical signals and converting the received 
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electrical signals to optical signals and the spare optical transnujjter^anged to issue the 
optical signals to the other node, if the ordinary opti^at^nsmitter fails. 

34. (New) The optical WDM network of claim 33, wherein the at least one node 
further comprises first optical switches, each first optical switch connected to an ordinary 
optical transmitjefand a spare optical transmitter of a pair to forward optical signals from 
only ont/m the ordinary optical transmitter and the spare optical transmitter. 

^jH^Vg wJ The T>p tical WDM nctwo ri rof claim 33, wherein each f irst opLicj: 
switch in the at least one node is arranged to connect, in a first position, tb^rdinary 
optical transmitter to an ordinary transponder, the ordinary transponder converting 
received optical signals to issued optical signals of a well d^ined wavelength band, the 
wavelength bands of different ordinary te^nspo^der^^in the at least one node being 
separate from each other, the optical/ignals i^ed by the ordinary transponders of the at 
least one node provided to an optional mi^plexer or combiner combining ^he optical 
signals to issue them on an optic^ fi'6er connected to another node, apdto connect, in a 
second position of the first opticfal switch, an ordinary transmkt^to a spare transponder, 
the spare transponder converting recbi^ed optical sign^i^io issued optical signals of a 



well defined wavelength band, the wavelength band of the spare transponder being 
separate from thy^avelength bands of the ordinary transponders in the at least one node, 
the optical ^nals issued by the spare transponder provided to the optical multiplexer or 
combifi^pto be also issued orHlje optical fiber. 
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36. (New) The optical WDM network of claim 35, wherein in the first position^ 
one of the first optical switches of the at least one node the spare optical transmitte 
which is connected to said one of the first optical switches is connected through said one 
of the first optical switches to the spare transponder through a second switch, the second 
switch allowing optical signals from at most one spare optical transmitter to reach the 
spare transponder. 



37. (New) The optical WDM network of claim/36, wherein in the second position 
of one of the first optical switches of the at least oy£ node the ordinary optical transmitter 
which is connected to said one of the first optk^l switched is connected through the first 
optical switch to the spare transponder thrcfugh the second switch, the second switch 
allowing optical signals from at most ^e ordinary optical transmitter to reach the spare 
transponder. 

38. (New) The optical WDM network of claim 33, wherein in the second position 
of one of the first opticaL^witches of the at least one node the spare optical transmitter 
which is connected to/said one of the first optical switches is connected to a respective 
ordinary transponder. 

39. (New) The optical WDM network of claim 35, wherein each ordinary optical 
transmitter of the at least one node is connected to an ordinary transponder, one ordinary 
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transponder arranged for each ordinary optical transmitter, each of the ordinary 
transponders arranged to convert received optical signals to issued optical signals of a 
well defined wavelength band, the wavelength bands of different ordinalry transponders in 
the at least one node being separate from each other, the optical signals issued by the 
ordinary transponders of the at least one node provided to an optical multiplexer or 
combiner combining the signals to issue them on an optical fiber connected to another 
node, and the spare optical transmitters connected to a spare transponder, the spare 
transponder converting received optical signals to issue4 optical signals of a well defined 
wavelength band, the wavelength band of the spare transponder being separate from the 
wavelength bands of the ordinary transponders in yttie at least one node, the optical signals 
issued by the spare transponder provided to the>optical multiplexer or combiner, the 
connection of the spare optical transmitters tor the spare transponder being made in such a 
way that the spare transponder receives at post optical signals issued by at most one 
spare transmitter. 

40. (New) The optical WDM network of claim 33, wherein all the ordinary 
receivers of the at least one node are connected to a single demultiplexer or filter and 
convert received optical signal/ to electrical signals. 

41, (New) The optical WDM network of claim 33, wherein all the ordinary 
receivers of the at least one node are connected to a single demultiplexer or filter and 
convert received optical signals to electrical signals, a switch provided to conduct an 
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optical signal from the demultiplexer or filter to at most one of the ordinary receivers,^tl^s 
optical signal being in the same wavelength band as the optical signals issued by a s^are 
transponder. 



42. (New) The optical WDM network of claim 33, wherein the ajTleast one node 
further comprises spare optical receivers, one spare optical receiver arranged together 
with an ordinary optical receiver in a pair, the spare optical receiver and the ordinary 
optical receiver of a pair converting received optical signals tc/electrical signals and 
connected to output electrical signals to the same output temiinal, so that the spare optical 
receiver deUvers electrical signals to the output termina}; if the ordinary optical receiver 
cannot deliver electrical signals. 



43. (New) The optical WDM network of claim 42, wherein all the ordinary 
receivers of the at least one node are connected to a single demultiplexer or filter and 
convert received optical signals to electri/al signals, each spare receiver connected to the 
demultiplexer or filter through a switch, the switch having a plurality of outputs, each 
output connected to a different one df the spare optical receivers, and the switch arranged 
to forward a signal from the den^nltiplexer or filter to at most one of the spare optical 
receivers. 

44, (New) The ootical WDM network of claim 43, wherein a signal which is 
forwarded from the demultiplexer or filter to one of the spare optical receivers is in the 
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same wavelength band as the optical signals issued by a spare transponder of the at |6ast 
one node. 




45. (New) The optical WDM network of claim 43, wherein a signalAvhich is 
forwarded from the demultiplexer or filter of the at least one node to on/ of the spare 
optical receivers of the at least one node is in the same wavelength bamd as the optical 
signals issued by the ordinary transmitter in the pair of an ordinar/ transmitter and that 
ordinary receiver, with which the spare receiver is included in ar pair. 

46. (New) A node for connection to another nodeyoy a bidirectional optical Unk in 
an optical WDM network, the node comprising: 

at least two pairs of ordinary optical transmiufers and ordinary optical receivers, 
each pair including an ordinary optical transmitter receiving electrical signals and 
converting the received electrical signals to issued first optical signals and an ordinary 
optical receiver receiving optical signals anca converting them to electrical signals, 

ordinary transponders, each ordin^y transponder receiving the issued first optical 
signals from only one of the ordinary optical transmitters of the pairs and converting the 
received signals to issued second oo/ical signals of a well defined wavelength band, the 
wavelength bands of the second optical signals issued by different ones of the ordinary 
transponders being separate from each other, 

a first optical multiplexer or combiner connected to receive the second optical 
signals issued by the ordinary transponders, the first optical multiplexer or combiner 
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combining the second optical signals to issue a combined optical signal on an optki^i 
fiber included in a bidirectional link interconnecting the node and the other node, 

a spare transponder connected to receive, for a failure of an ordinarwansponder, 
the first optical signals, which are to be received by the ordinary transponder, and to 
convert the received first optical signals to issued third optical signa)« of a well defined 
wavelength band separate from the wavelength bands of the second optical signals issued 
by the ordinary transponders, the spare transponder connected^to the first optical 
multiplexer or combiner to provide the third optical signal/ to the first optical multiplexer 
or combiner which combines the third optical signals is^d by the spare transponder of 
the node with the second optical signals issued by thp ordinary transponders of the node 
to issue a combined optical signal on the optical froer^ and 

wherein the node further comprises firs/optical switches, each first optical switch 
having an input and a first output and a second output, the input of the first optical switch 
connected to one of the ordinary optical/transmitters of the node and the first output 
connected to that ordinary transponder which is connected to receive the first optical 
signals issued by said one of the orainary optical transmitters of the node to forward 
optical signals received on the input of the first optical switch to that ordinary 
transponder, and the second cmtput connected to the spare transponder to forward optical 
signals received on the input of the first optical switch to the spare transponder, 
depending on a position pf the first optical switch. 
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47. (New) The node of claim 46, wherein each ordinary transponder of the nc^Je 
comprises an input loss detector controUing that first optical switch, the first output of 
which is connected to the ordinary transponder. / 

48. (New) The node of claim 46, further comprising a seconcLoptical multiplexer 
or combiner having an output connected to an input of the spare teansponder and having 
inputs connected to the second outputs of the first optical switches to receive the first 
optical signals issued by the ordinary optical transmitters afnd to forward the received first 
optical signals on the output of the second optical mumplexer or combiner to the spare 
transponder. / 

49. (New) The node of claim 46, fumer comprising a second optical switch 
haying one output and a plurality of inpu/s connected to the second outputs of the first 
optical switches, and the output of thor second optical switch connected to the input of the 
spare transponder, the second optij^l switch arranged to connect one of its inputs to its 
output in order to forward the first optical signals issued by one of the ordinary optical 
transmitters to the spare transponder. 

50. (New) A nodfe for connection to another node by a bidirectional optical link in 
an optical WDM network, the node comprising: 

at least two pairs of ordinary optical transmitters and ordinary optical receivers, 
each pair comprismg an ordinary optical transmitter receiving electrical signals and 
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converting the received electrical signals to optical signals and issuing the optip^fTsignals 
to another node and an ordinary optical receiver receiving optical signal^rom the other 
node and converting the received optical signals to electrical sigpms, 

spare optical transmitters, one spare optical transmitter arranged together with an 
ordinary optical transmitter in a mirfme spare opti^^^iransmitter and the ordinary optical 
transmitter of a pair receiyifig the same electj^l signals and converting the received 
electrical signal^-tdoptical signals and/tne spare optical transmitter arranged to issue the 
optical signals to the other nodeyif the ordinary optical transmitter fails. 

51. (New ) Tho^ode of claim 50, further comprising first optical switches, each 
first optical switcn connected to an ordinary optical transmitter and a spare optical 
transmitter ofa pair to forward optical signals from only one of the ordinary optical 
transmittCT and the spare optical transmitter. 



52nWgj4 ^The node of cl aim 50, wherein each first optical sv^itch is arranged to^ 
connect, in a first position, the ordinary opticaljxan^mitter to an ordinary tt^ns^nder, the 
ordinary transponder converting received^tical signals to issiji&d^tical signals of a 
well defined wavelength band, the wafvelength bansls-ro different ordinary transponders 
being separate from each other, th^ optipamgnals issued by the ordin9ry transponders 
provided to an optical multipkx^ or combiner combining tjj^^tical signals to issue 
them on an optical fibefconnecteosto another no^e^^nd to connect, in a second position 
of the first optfcal^mteb^^ the spare 
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transponder converfing received optical signals to issued optical signals of a well defiiiec 
wavelength band, the wavelength band oHhe spare trak3ponder--beiii:g'sep^ from the 
wavelength bands of the ordinary^ttaijspoflders, the optical sigflf^ls issued by the spare 
transponder proyidetTto the optical nhiltiplexer or coarfbiner to be also issued on the 




53. (New) The node of claim 52, wherein in the first position of one of the fir^ 
optical switches the spare optical transmitter which is connected to said one of tke first 
optical switches is connected through said one of the first optical switches/to the spare 
transponder through a second switch, the second switch allowing op^al signals from at 
most one spare optical transmitter to reach the spare transpond^ 

54. (New) The node of claim 53, wherein in the second position of one of the first 
optical switches the ordinary optical transmitter/which is connected to said one of the first 
optical switched is connected through the first optical switch to the spare transponder 
through the second switch, the second switch allowing optical signals from at most one 
ordinary optical transmitter to reachlhe spare transponder. 



55. (New) The node pi claim 50, wherein in the second position of one of the first 
optical switches the spare optical transmitter which is connected to said one of the first 
optical switches is connected to a respective ordinary transponder. 
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56. (New) The node of claims 52, wherein each ordinary optical transmitter is 
connected to an ordinary transponder, one ordinary transponder arranged for eacn 
ordinary optical transmitter, each of the ordinary transponders arranged to convert 
received optical signals to issued optical signals of a well defined wavelength band, the 
wavelength bands of different ordinary transponders being separate fmm each other, the 
optical signals issued by the ordinary transponders provided to an/optical multiplexer or 
combiner combining the signals to issue them on an optical fiber connected to another 
node, and the spare optical transmitters connected to a spar^ transponder, the spare 
transponder converting received optical signals to issu)^ optical signals of a well defined 
wavelength band, the wavelength band of the sparer jansponder being separate from the 
wavelength bands of the ordinary transponders/ the optical signals issued by the spare 
transponder provided to the optical multiplier or combiner, the connection of the spare 
optical transmitters to the spare transpcmier being made in such a way that the spare 
transponder receives at most opticabsignals issued by at most one spare transmitter, 

57. (New) The node of claim 50, wherein all the ordinary receivers are connected 
to a single demultiplexer o/ filter and convert received optical signals to electrical signals. 

58. (New) Tm node of claim 50, wherein all the ordinary receivers are connected 
to a single demultiplexer or filter and convert received optical signals to electrical signals, 
a switch provided to conduct an optical signal from the demultiplexer or filter to at most 
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one of the ordinary receivers, this optical signal being in the same wavelength band as the 
optical signals issued by a spare transponder. / 

59. (New) The node of claim 50, further comprising spare optical riz^eivers, one 
spare optical receiver arranged together with an ordinary optical receive in a pair, the 
spare optical receiver and the ordinary optical receiver of a pair coyverting received 
optical signals to electrical signals and connected to output electrical signals to the same 
output terminal, so that the spare optical receiver dehvers electrical signals to the output 
terminal, if the ordinary optical receiver cannot dehver efectrical signals. 



60. (New) The node of claim 59, wherein/all the ordinary receivers are connected 
to a single demultiplexer or filter and convert received optical signals to electrical signals, 
each spare receiver connected to the demult^lexer or filter through a switch, the switch 
having a pluraUty of outputs, each output connected to a different one of the spare optical 
receivers, and the switch arranged to/rorward a signal from the demultiplexer or filter to 
at most one of the spare optical receivers. 

61. (New) The nodeM claim 60, wherein a signal which is forwarded from the 
demultiplexer or filter to/one of the spare optical receivers is in the same wavelength 
band as the optical sisals issued by a spare transponder of the at least one node. 
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